Role of GluN2A and GluN2B subunits in the formation of filopodia and secondary dendrites in cultured hippocampal neurons.
GluN receptors are heteromers of obligatory GluN1 subunits and GluN2(A-D) subunits. In the present study, we addressed the question whether GluN2A and GluN2B subunits play distinct roles in the formation of filopodia and dendrites during the early development of hippocampal neurons. In hippocampal neurons brought into culture at embryonic day 17, we studied 2-3 days later the effects of N-methyl-D-aspartic acid (NMDA) on the numbers of filopodia, growth cones, and primary as well as secondary dendrites. Antagonists specific for GluN2A and GluN2B subunits were applied together with NMDA. NMDA only induced the formation of filopodia and secondary dendrites. Whereas filopodia were generated within 15 min by NMDA alone, secondary dendrites were only induced by the joint application of NMDA and the Rho kinase inhibitor Y-27632 for 24 h. The GluN2B antagonists ifenprodil and Ro 25-6981 prevented the NMDA-induced formation of filopodia, whereas the GluN2A antagonists NVP-AAM007 and EAA-090 prevented the formation of secondary dendrites. We conclude that both GluN2 subunits have differential roles in dendritic arborization.